Résumé. 2014 Des analyses EXELFS ont été réalisées sur différents films de silicium à 1 MeV dans des conditions rigoureuses. Nous avons observé que la présence de couches de contamination, telles que des oxydes ou des carbures de silicium, affectaient considérablement les oscillations EXELFS juste après le seuil K du silicium. La mise en évidence de la deuxième distance de coordination dans le silicium composé de plusieurs phases est beaucoup plus délicate, et la précision escomptée de ± 0.05 Å sur la mesure de la première distance n'est pas atteinte. Selon la gamme des valeurs des fréquences K retenues pour l'analyse, l'information structurale de la phase de 
both techniques have been shown to yield information about the local environment around a selected atom [2] . The [3] ).
Amorphous-like or poorly crystalline materials have received increasing attention during the last few years because of their various applications ranging from solar cell technology to metallurgy. In spite of this, only little information has been gained on the local atomic arrangement, the so called short-range-order (SRO) within these materials. The EXELFS technique offers a good spatial resolution which is of considerable importance in the case of non-homogeneous material such as matrix/fibre compounds or iron implanted semiconductors.
As our long-term goal is the characterization of ion-implanted amorphous semiconductors in relation to the mechanisms involved in the crystalline to amorphous phase transformation [4, 5] , we have planned as a first step experiments on crystalline silicon thin films to see if we could obtain from a Fourier analysis of the EXELFS modulations the well-known first and second nearestneighbour distances. The aim of this work is to study the [6, 7] . The routine resolution is 3 [14] works well to extract EXELFS modulations from the available limited K-range, and determination of the first and second nearest-neighbour distances can be interpreted with a high degree of confidence. However, it may be possible to obtain atomic distances beyond the second shell with some accuracy (to be useful like a fingerprint) if a more rigorous method is employed to extract the EX-ELFS modulations, because the maximum K-range can then be used with confidence provided adequate signal-to-noise ratio is present in the recorded spectrum.
An important aspect of EXELFS data analysis is the choice of the zero of the K-scale. An error in the choice in the threshold energy of AEo = 10 eV produces a shift of about 0.1 A for a first-neighbour distance if situated at 2 A. Therefore, to find the correct h = 0 position, it is more accurate to treat Eo as a free parameter adjusting it through the criterion of Lee and Beni [15] which states that owing to the sine dependence of X(K) versus K, the magnitude and the imaginary part of the Fourier transform should peak at the same value of R. For this reason, use of the inflection point (half height of the edge) of the inner shell as a choice of K = 0 position must be rejected.
Windowing of the K-range is also of major importance since complete oscillations must be present after windowing with no step-like variations at the edges : a "good" K-range should start and end at modulation nodes. This, however, can easily be detected in the Fourier transform through the presence of a large peak centred at the R = 0 position. In any case, to avoid some undesirable steps in the vicinity of the nodes, the usual rectangular window was smoothed by a gaussian shape, affecting the beginning and end of the window over about 5 eV In all our analyses, many runs were performed to minimize this R = 0 peak. Optimization of the polynomial fitting leads, after extraction, to well-balanced X(E), and then, 7B" X(K), oscillations. [16] , that owing to a phase shift problem in the vicinity of both the central as well as the scattering atoms, corrections must be made to the calculated values. This is represented in figure  2 where we have plotted the total phase-shift correction for the Si-Si pair as given from theoretical calculations [16] figure 3a . Figure 3b shows the X(E) oscillations after extraction in the 3.5-8 Â-1 range ; it exhibits nearly three complete oscillations. Figure 3c shows [14] . Thin silicon "sandwiches" were cut, mechanically thinned and polished, and then submitted to Ar+ sputtering at 5 keV until a small hole was made. It is well-known that under these conditions of preparation, the thin films are covered with an amorphous layer on both sides and moreover the roughness of the film is very high. On this type of specimen, oxidation is likely to occur with high efficiency especially when exposed to air and EELS experiments indicated the presence of oxide through the oxygen K-edge visible in the spectrum. Figure 4a shows the spectrum obtained for the Si K-edge on the same specimen while a first analysis is shown in figure 4b for figure 5a . Note that the jump at the edge appears sharper than previously reported and that the oscillations seem to be enhanced The zero of the K-scale is -31 eV below the inflection point. The first nearest neighbour distance without correction due to phase shifts is at 2.09 Â. Note that the second-neighbour peak (for Si-Si) is not clearly visible. (c) Magnitude and imaginary part of the FFT of h X(K) data of figure 4a but in the region 3.49 -9.06 Â-1. In this case the zero of the K-scale is -18 eV below the inflection point. The first and secondneighbour distances without correction due to phase shifts are at 1.18 Â and 2.12Â respectively. Again the 2nd-peak for Si-Si pairs in Si is not clearly visible. However, the first peak is due to Si-0 pairs of Si02 phase but the magnitude and imaginary parts are not matching.
with respect to the same sample before cleaning. Analysis of this spectrum was carried out for a !{ -window extending from 3.5 to 7.5 Â-1 (Fig. 5b) (Fig. 6b) quantitative analysis will be possible only if the material under investigation is free from any contamination layer i.e. the specimen shall be prepared and transfered in the column under nearly Ultra-High-Vacuum conditions. Under the present experimental conditions however, it is concluded that EXELFS may be applied to the study of amorphous or "disordered" silicon provided one restricts the study to a comparative work on the same clean specimen with no thickness variations from one area to the other.
